(19)B*S#ff/f (JP) 



(12) & 



#1* & 



(a) {wmmm^m 
#H§2000 -59918 
(P2000 -59918A) 
<43)&BB B ¥&12¥ 2 £25 B (2000. 2. 25) 



(51)IntCl.' 
B6 0L 11/18 

B6 0H 1/22 
1/32 

B6 0L 11/14 



6 2 1 



F I f*EH*(##> 

B6 0L 11/18 A 5G0 0 3 

G 5 H 1 1 5 

B 6 0 H 1/22 

1/32 6 2 1 A 

B 6 0 L 11/14 



(21) fflS## ftiPRO-227832 

(22) ffiISB ¥$10¥ 8 ^126 0998.8.12) 




(71) USA 000005108 

(72) »w# ±# «a 

(72)56W# ^fll S- 
(74)ftSA 100068504 

*a± /wii m 



mmz®< 



(54) g»* 



(57) imm 



waaa »a«a yu-* 



site 



I T — 



iWi*<im 

V 8 



9 My^'J- 



u 



12 



RJ 



15 



8/7/06, EAST Version: 2.0.3.0 



1 

-mm&mmz&^x. w^mtm^mm^m 
nzfiffi-fh z t mw.it h 

x. wmmiwttmmnmzmthzt&m 

vmtiwm®m*mzwmmw±m&-t&zt 
k-tzmm. 

m$m6 j m&^*)^-$m^xmmjw£XRv 
-mmhuwmx'hox , «i»<o*MS , «ai-^-s mw 

*^#JfcgiJ*£ftkLm^£#gkt 
6*^£^ktS>*^J^S>^W5^fitk, M 

hzk * nmt th sn«. 

[00013 

m^xmmji<7>£xm-&&ft&&®m, nm*m& 

[00023 

[«**>8«3 {if*. /\''yf'J-tt-^--CW5: 

f»4««a»*tfev^rii, @ii*«o$ij»B#fc{±eiji» 

coj^x*/i^-?#1MR*|gUT$t*U 

A'.yf l> -t^m-T h Z b Tx*;HM!W* «#>T V > 

jua±o«jRx*;^-tt, Ate LtiwwdrcT kvt 

[00 03J SMWttfc a* -y^y 



2) ^2 0 00-599 18 

2 

SO»|l$<D«I|X*;l^-£[l]JK-f S z k iZX'Ztcfr 
[ 0 0 0 4 3 ftfflWt -319203 #&$BT'l±, x 

io &ib-tmmk%r,x^&. 

[00053 

[f6W»fcLJ:3k-f£l!ilS3 ±E«3RftfffTtt. « 
tfA*« ■ *aaJ:OX*;MF-t[il«i-SifcAff 

[ o o o 6 1 *zx\ *%mxns®M<r>mmm<nmm 
x^/Mf- ^\<m<r)^)v^-<,z^m l . ,r 

[00073 

wttmmzmiz®i&zki / zi;'ixm.x'Z&. * 
mmzmmit&cmjmmkym&mmzm 

a»*ttiii-f * wwim, k **w*i?«y < y r v -com 

30 fi^tii«8«k, *^«S»ttJV^iKilWi:LTJ4JR 

h&gmfemmk , ztib<7)T-?mmLxmmm 

[ 0 0 0 8 3 «m«ft*ff»Lfc««a»«t*5 

Rtf-entoiBR. 7m*Kmmmffiz.z>zk£ 

40 [0009 3 A'.yx l J-k ; £-^--C'|gI!l^Sr#.?.m^ 

. a- „ r 'J -^nasnsfli k jftSRHfli^-esiT* 
^ti^cox^^-jgtA- -yf-'j —fr^emszx' 

hh. 

[00103 kzbx\ %%.mmza\^x\±, »b# 

50 5rA'.y r U -t^m-TI. CI k (iJ: , aHE^^LS: 



8/7/06, EAST Version: 2.0.3.0 



3 

HoTii*. L*>L&**6. &«l,fc«St#:*£-*r* 
*£ttt£*SfcA r 'J - t*OT 5 £ b tfX't 

li. Jfc£**«SUi£T^»iT*M:tt'C*La>$r 

y -coyzmMmnytmizttixmz-fcuKii&rm 

OT4RtttSMO8 0X4?L#£*Lfcv>*> . 
LipLWk. m^glMt^tS^^y-ry-O 

n o t £ a ct 3 * i b immmx-% v > . 
[ o o 1 1] t i 4?. ±a^Oct 5 cwRittifcu 

«L *?>T\ £<03RtttJK*JffiK 

•v r y - 1 bir-c * -f t=» t LTsasiiirc t v 

ftWtfSfcSr&gi: LTV***afcli, t-*-K@4* 
b S tJRfcW 0 SiJ-tvl £ tJ: ot04i**¥-* <fc 0 

*I6£U *Oft&£ii*L't*5&. &gfcfcSttf3!i 
£K 0 fttZ b t J: o T 0£x*/Mf- * J; 0 afcfi 

flfcfc, ^tJ^^£tfflirr*rtffm«>tf>-Cs fij5» 

*. 

[ 0 0 1 2 ] ft. 3»feJ:tmSRW4»S#Sfc LT. 

#B»«W>»4>£/h3 * * ^ 7 £■ ISit* JWCStNO 
T'. #»tff*LV\ 

COO 13] rtWWkt-^-k^-yfU-tllift 
(4±j*<0««a»*<0«^t»*WKia|tT*4. LA* 

>vf 7>j 7 F*?if^-f 

£«Slx*/Wf-»iA»$r 0 < fr* <0T, *»H<0 
3WWi*tn\ L*>L&#6flM^£{ffffi^4£tf>. 

'J >y Hi'>&< . E^Lfc^Jlx^'Sf-O^aMMiJfr 

juts*. 4^, «»o&ffl*o&fflt$mwt;fij 
mt 4 1 1 4 (&aw«9&a]7 r vomm^ss^ 

S02fliOlSa«:*LTV^4^f*4. 
[0014] -o<0S^aciaf»fc^SfeWMfi-2:ffi ! iSi 



3) #^2 0 00-599 18 

4 

b mtzWBm&ftttz b . £fU4»«^j&H«tai 

At. nxbKtfc*. 

[0015] aa<o*«BB«iat««j: o t . 

[00163 flm«%€:ffittu^flm«%in«t«^ 
io *afc**wteHtrfc*. u?>l&#6. «m«ma 

mtJt^T *«Sr OWn^v WX\ «WCEIC"C § 4 @£m 
«x*y^-*(4K t/hS < &4 OT\ 3|e%^(0%ftti 

*jW4Mi»JRt LTSfi5§a4£ btflRZ L\>\ tlx 

zLVBmzttfzimt* WMiztiwxumfiKDftmzft 

(c^H»C«fflT**. flSR«ft<0J^Sl7l«0»ait 
20 SfjmWtf iJffl-T* Z b 4 (^»*^»7ry<7) 

mmmx-zi) . 

[ o o 1 7 ] «m«%srm Lfc«fH«fl6ai6* 
iza^xa . $iJi()Sf so @*ii^x 5 ^t-ii^ 

^$*. *o*«tiflm-c*>****«»&t*7-f vt 

ti-oT. W»«W)3l»x*rt^-Sr^tig«-f*£ 
fc^T'^4. 
30 [0018] 

4. 

[0019] [iatMi] Hit. *mtz*iwm 

[ 0 0 2 0 ] Hi tfcv>T . aigm^gl&mcolBU^ti 

ma 1 tizmtbtit . e»««jDa«&^«5©wt 

40 a • «E*Jfflia«4 SrfflLT«»Sfi. W^l 

bixm^x. i«w<03fflftx*7pdp-fc*atx*^¥ 

-t3»L, -?-^«^(S«^5:«»g-«E$iJffll^«4^ 

ai/cw^y-tarasit*. 
«h 3 oist&t Haw* y r y - 9 «o»t a*u&& t 
iBi*«^ttt, *c?>imft<r>mm.x'7-y-iozm 
cLT^s»*»4L. -eo^^^f^a 1 1 (cm 

-f*. «V^O®fi«-<0«aTb-^-l 3^S>KL 

t»^%4l. ^tossfcWRam^tjea-r*. 

50 [002 1 ] g^^ffl 1 1 tJB«SflfciftJ>K4Srt» 



8/7/06, EAST Version: 2.0.3.0 



5 

2T$T»fc*JJB$*U i£A'.y r U-OTittKfc 3 > h a 

<l, * £ A -y f - 'J -coiagS- 3 y h u-/H" & fc#><7fl| 
7 aVWIJifiRfflJBKHSS fc: tt-tfiW-fc 7 r y 5 &tf 
SriSi C t T'A* 7f 'J-9 O jBJK£*4K:Kfflfc: 3>h 
[00 2 2] A.yr'J-9t LT^MSr2 0kWh, ft 

t'0jS*O^*^ffgC©ilr 1 0 @ff-3ti*< 1 EOft 

rt^*^LJt^T0jffiifi^Wj£fflttlt 1 00 
fl-Mfc*££. 10a«*«W)3«?»lttT*W41 3 1km 

coo23] cjmrw i ] mm i -eft* sis 

Bt«Wtte«liTariB«0»fttliK«* 1 0@ff-> 
fc*t*. 1 B^^OjgfrEIIeo^li 1 3 2kiT-S> 

mimimz i o EWf ->fctt*, 1 mnitMm&im 

Mcoymi 1 1 0tar?*-jfc. 
[0024] gftffl 1 klURM 1 J: 0, J: SS 

mg»$Tii^fSH§i* { i o~i 5 
i. 

[0025] [»£0*J2 ] H2fc, *»i»{cJ:4*3MR 
[0 0 2 6] 02CfcOt, SK'WT'y-yH^OWi; 

wax y yy 1 7 axf*-* -mm,m 3izx-oxm. 

>fyy -y KStfev^-Ctts xyj/yi it*-?-im 

-f-V&i ± -5 K*Wt6 . A 7 f U - 9 j&»fc*>«* 
• 4 £>1 LTf£& L . 

*«3-ciwj«:a&-r*. mmcommmzii. 

St • «E0IfflI®«4^jiLTA'-yx l J-9^m$^ 
Ty-9cogttA*itB*S:iB*.6*£fc:U. -fO^jS^ 



(4) KM 2 0 0 0-599 18 

6 

&&e&&3gs 1 1 Wff*t* . 

[0027] 1 1 fctf»:5*lfcfcS!l4£rt& 

2 T*» t Hffl § ft . ttz^-vrV Sr 3 y h □ 

D 7 KflLfcfev^TJi. xyv'ycoftfflTWi^x-?- 
10 19fc7ryi8fcJ:->T?*a3*i&**. *#»jrc<i£ 
OH^»«^+K»«!!aSf 1 1 *E«LT04. 
[0028] A*7TD-9tLT^*S3kWh. ft* 
tiiTJ 3 0 k Wcogi#*M^ffiffl LT**WK i 

Lfc. JWJWfV 'J y£ 1 0 y y ViVt LX. 

8RWMz%mm&&m iKttmx-\k5mmMMft 

mi* 1 0 0ff ofctSJR, 1 HW^fTEAfeW^tt 2 0 

20 [0 0 29] [ifc«(H2]|lE(t«2-CfWUfc«fti» 
©Sf*gfil 1W0»U, £ffiffl2*:|BHK 
<07gfTiS!§teffofc. JHMfy y 7 h/Pfc L 

^ffifi®^ 1 oniffoTtte*. 1 memmmwm. 

1 7 0kmT'*o^ 0 2fl%rt]t:Srt«S*ffifflLfc«BII 
TiUSttwUPfitfatH* 1 0 Elff ofc*S», 1 EO^ 
trSEBtWT^il 9 7kmT*>ofc. H»]2 kit8^J2 
i 0 . J: S«S\giJ$T'«±SffBE«IA*4-l 9 

30 [0030] (mm db3c. *wn<nmmzz. 
t. 

1 0 0 3 1 ] 03KiHvt. 3KJRfttffiSldM)RWi 

(tiGStl 1 6 Srii LTlBiftftl 1 tfei t>til . fflflc»# 
: FSflSfiB« ( PE F C ) 2 1 T'^S^ffv^, m« • « 
ESiJtiPlgffi 4SrJiL-cm^^t-^ 3 tcfit^ 

L, mjiftHitl. ^^PEFC21tmt^«7J<4«ciE 
40 • «JESiJ«SW84 £M LT A 7 r 'J - 9 t^t, UTfc 
<. *##«KtJV\Ttt. A'7ry-«0$*^2 0 0W 
htLJtcOT, t-^-/\tt*&-tl>a*{i-r<TPEFC21 

[0032] PEFC21(i7kS* y<.2 3*>^*3g. * LT 
50 <l, JWfctfa. SaR«AS«2 2*»A»PEFC21t:Aofc 



8/7/06, EAST Version: 2.0.3.0 



7 

tfcfcHISfU 2 6tBBSS*i.6. *##0iJ 

«#y^.2 3tfflto(c«^XltfEFC21THWWIK:tt« 

PEFC2lSr?^aiLJtO-<=>. £® ^r%& t 7 i^'X- ? - 1 
9&tf7ry 1 8t,z£~>Xtfi®ZtlZ. 

[0033] mm&mmzmmw&i&is 
3 1 izmth . .r o*mm#8?gs 3 0 ?ii*<o*a 

%m.?v? 3 1 ifi9?tj6tTffi«7>f >tz 

&&Ztih. PH?C21oaj*J±2S«+0»3IBftK* l »v^i 
tfsaiflfcfcswc* «W«»ftilW<oJifi«$t:K«S' 
ttlfrtSfciOff*^. ifc*«$«M!¥iSH3 0-e£ 

[00 34] PEFC21?)g:*£ii7j£ 5 0 k W. ftO*** 
2 500^fcLT. 8fl%H0fcSrt»Bfc«BLfctt 

»T'iij£tfe<onm5tff!ie®£ i oHff-jfctta. 1 mo 

^TSE8t<0¥%(i 1 4 2 lufCfc o fc . 2 tWJfcgpTO 

fcisa , i mn&fflmwws. 1 3 7 km-?* -5 £ . 
( mm 2 ) mm 1 x-m. uztmzmmmfr t> . 

***WWSi6if 3 0 , tt£fl?X? y? 3 1 
^ y ? 3 2 £JK 0 ?h LT . mtm 3 1 IH«l<7>7gfflfii&S: 
ffoTt. JStt**Sr2500 ; E/l't l/C, 8fltWJtca 
rt»H*fi^tfc«IB-Clljffi*W5W5tff»»S 1 00 



5) ^2000-599 18 

8 

fi -> fcttJIL 1 H««ifiK»)¥*tt 113 kaf* r> 

tff^ioHffom. 1 ®0>mmm<wmi 

1 0 7km-C*o3t. 

[0035] ##M 1 £##0l|2 btiffit& k s JRftt 
% gfWTti^TBSi* 5 2 6-28 t 
S. 

[0036] 

10 <o£v>*»i»*. juyjvm, mmmtm 
Lttfx-th. 

[01 ] *mn$mmiz£ immmRvm^mm 
0. 

[023 *minmimG.x bm^m&t/mmmm 

ftEtiH. 

[03 ] **Bflco##CTt J: y 2? at/** 

1-»I8L 2-W«7>-*, 3-^-^-^m 
M. 4-«jK-«fflW«Hi. 5,6, 18-7ry. 
7-»«SWfraEft»J«!HHk 8---m?fiMftfflKi^. 9- 

■•■mmmmftm. 13-t-*-, 14 -me 

H. 1 5-Srt«Sffl«3ft», 16-SBML 17-x 
y^'y. l 9-7VX-;?-, 2 l-ffifcSMJ^FiHIBH 
30 m?fi(PEFC), 2 2-2JIURA1HL 23-7k£* 
y< s 2 4-3V7V?1f-, 2 2 6 

y 7, 2 7-jKV7\ 3 0-**JMWB» 

at 31 3 2 v*. 



8/7/06, EAST Version: 2.0.3.0 



(6) 



ttH2 00 0-599 1 8 



[HI] 

m 1 



5[ 



1 



7 8 



9 /t ar ? u - 



ft 



11 



12 




t_5»_ 



14| 



15 



8/7/06, EAST Version: 2.0.3.0 



(7) 



^2000-599 1 8 



12] 

2 



1 



5 w 



16 



BUB Lipi 



i 



11L 



17 



1 

3?SS j 



12 



7715- 



18 
119 



8/7/06, EAST Version: 2.0.3.0 



(8) 



^H2 000-599 18 



[03] 

m 3 



22 



27 



««« 



r — I 



16 



23 



31 



21 

PEFC 



24 



25 



32 



7*L 

*«st 30 



26 













SE 







r 



18 



19 



5>7 



7Py h^-i/V)^ 

(51) Int. CI. 7 HfflK-t F I (## 

) 

B6 0T 1/10 B6 0T 1/10 

HO 2 J 7/00 HO 2 J 7/00 P 



8/7/06, EAST Version: 2.0.3.0 



(9) 



8BH2000-59 9 1 8 



£W*B£Tfc**jWtTBl#l-9 •* 

mmm mm %- 

3a«»B4Ttf**}W-tTBlSl# ft 



F?-A(##) 5G003 AA07 BA01 CA01 CA11 CC02 
DA07 DA17 FA08 
5H115 PA11 PG04 Pill PI16 PI18 
PI 29 PI 30 P017 PU01 PU23 
PU25 QA02 QA04 QI04 SE04 
SE06 UI29 



8/7/06, EAST Version: 2.0.3.0 



PAT -NO : 



JP02000059918A 



DOCUMENT- IDENTIFIER : 



JP 2000059918 A 



TITLE: 



AUTOMOBILE 



PUBN-DATE: 



February 25, 2000 



INVENT OR -IN FORMAT I ON : 
NAME 

DOI, TOSHIYA 
IMAHASHI, JINICHI 
YAMAGA, MASASHI 
KAMO, YUICHI 



N/A 
N/A 
N/A 
N/A 



COUNTRY 



ASSIGNEE-INFORMATION : 
NAME 

HITACHI LTD 



COUNTRY 
N/A 



APPL-NO: 



JP10227832 



APPL-DATE: 



August 12, 1998 



INT-CL (IPC): B60L011/18, B60H001/22 , B60H001/32 , B60L011/14 , B60T001/10 
, H02J007/00 

US-CL-CURRENT: 903/903, 903/904 , 903/917 , 903/926 , 903/940 , 903/947 
, 903/948 



PROBLEM TO BE SOLVED: To provide an automobile with high energy efficiency, 
by converting kinetic energy at the time of braking the automobile into another 
type of energy and storing it, using both of a storage mechanism and a cold 
storage mechanism. 

SOLUTION: At the time of braking an automobile, a motor serves as a 
generator to convert kinetic energy into electric energy, and charge electric 
power into a battery 9 through a current/voltage control mechanism 4. A cooler 
10 is operated by surplus current to generate cold and store it in a cold 
storage device 11. Otherwise, a heater 13 is operated by surplus current to 
generate heat and store it in a heat storage device 14. The cold stored in the 
cold storage device 11 can be used by a cold/heat dissipation device 12 for 
indoor cooling and a cold/heat dissipation device 7 for battery cooling to 
control the temperature of a battery 9. The heat stored in the heat storage 
device 14 can be used mainly by a radiator 15 for indoor heating and a radiator 
8 for battery heating to control battery temperature. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the system for raising energy efficiency about mobiles 
which obtain all and a part of driving force using cell energy, such as an automobile and a train. 
[0002] 

[Description of the Prior Art] Conventionally, in the electric vehicle which obtains driving force, the 
generator was turned and generated with the kinetic energy of an automobile at the time of braking of an 
automobile by the dc-battery and the motor, and energy efficiency was raised by charging the electrical 
and electric equipment at a dc-battery. However, electrical energy the charge acceptance engine 
performance and more than the capacity of a dc-battery was made into heat, and it was thrown away 
outside (for example, when a dc-battery is a full charge and an electric vehicle is running a downward 
slope etc.). Moreover, in the hybrid car equipped with an internal combustion engine, a motor, and a dc- 
battery, the generator was turned and generated with the kinetic energy of an automobile at the time of 
braking of an automobile, and energy efficiency was raised by charging the electrical and electric 
equipment at a dc-battery. However, electrical energy the charge acceptance engine performance and 
more than the capacity of a dc-battery was made into heat, and it was thrown away outside (for example, 
when a dc-battery is a full charge and an electric vehicle is running a downward slope etc.). 
[0003] Moreover, since it did not have the device in which the kinetic energy of an automobile is 
transformed into other energy in a fuel cell powered vehicle equipped with a fuel cell, a dc-battery, and a 
motor, the kinetic energy at the time of braking was unrecoverable. 

[0004] For example, in JP,6-319203,A, in the electric vehicle equipped with the device in which the 
electrical energy generated by electric brake is charged as an electric vehicle with an energy recovery 
system at a battery, with the electrical energy generated in electric brake, the current beyond the 
acceptance engine performance of a battery serves as a device emitted outside as heat so that a battery 
may receive breakage. 
[0005] 

[Problem(s) to be Solved by the Invention] Since the energy the charge acceptance engine performance 
and more than the capacity of a dc-battery was unrecoverable by the electric vehicle and the high Brit 
vehicle with the above-mentioned conventional technique, energy efficiency was not good. Moreover, 
also in the fuel cell vehicle, since it did not have the means of energy regeneration, energy efficiency cut 
well. 

[0006] So, in this invention, it aims at offering the automobile where energy efficiency is high by 
transforming the kinetic energy at the time of braking of an automobile into the energy of another form, 
and storing it. 
[0007] 

[Means for Solving the Problem] The above-mentioned object can be attained by having simultaneously 
an accumulation device and a heat-and-chilliness-storage device. In that case, if it has a controllable heat 
generation device and a cold energy generation device according to an individual, it is more effective. In 
order to control more effectively the above-mentioned accumulation device, a heat-and-chilliness- 
storage device, a heat generation device, and a cold energy generation device The brake mechanism 
which detects whether the automobile concerned has hung braking at the time of day, and the capacity 
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detection device of the dc-battery in the time of day, needing heat as the automobile concerned in the 
time of day — or it is more effective if it has the temperature judging device in which it judges whether 
cold energy is needed, and the controlling mechanism which performs the judgment and directions for 
evaluating those data and performing suitable employment. 

[0008] Moreover, in the electric vehicle in which the fuel cell was carried, an efficient automobile is 
producible by having the device in which the devices which make oxygen and hydrogen by electrolysis 
of water and those oxygen, and hydrogen are stored as well as the above-mentioned approach. 
[0009] Although a cooler is moved to lower whenever [ room air temperature ] in the electric vehicle 
which obtains driving force by the dc-battery and the motor, and it is necessary to move a heater to raise 
whenever [ room air temperature ], each energy source is the electrical and electric equipment from a dc- 
battery. Moreover, although the heating device and cold energy device of a dc-battery are required in 
order to maintain a dc-battery at a suitable temperature requirement, these energy sources are also the 
electrical and electric equipment from a dc-battery. 

[0010] By the way, in an electric vehicle, a motor or generators are collected at the time of braking, the 
electrical and electric equipment is generated, and the increase in efficiency of operation is in drawing 
by charging it at a dc-battery. However, since all currents were not able to be charged at a dc-battery 
when the generated current is too large, a part of generated current had to be changed into heat, and it 
had to be thrown away out of the vehicle. Moreover, after the dc-battery became a full charge, all the 
electrical and electric equipment to generate had to be changed to heat, and had to be thrown away out 
of the vehicle. Therefore, a system which puts in a very long downward slope from a viewpoint of 
energy efficiency, and always maintains the charge of a dc-battery below at fixed level to a full charge 
always in consideration of this possibility is desirable (for example, in case it charges in a charge stand, 
it charges only to 80% of a full charge). However, the weight of the dc-battery needed for an electric 
vehicle is heavy, and since a price is also high, what uses a dc-battery with allowances is not 
economical. 

[001 1] By the way, since heat or cold energy is needed as mentioned above in an electric vehicle, the 
electrical energy which was being thrown away can be conventionally collected effectively as heat, 
without being unrecoverable to a dc-battery by adding the device in which the device and cold energy 
which store heat in this system are stored. When the electric vehicle concerned needs heat, a 
regeneration current is passed at a heater, heat is generated, the heat is stored, and regeneration energy 
can be utilized more for validity by [ which is the need ] by the way taking out heat. Moreover, when the 
electric vehicle concerned needs cold energy, a regeneration current is passed on a cooler, cold energy is 
generated, the cold energy is stored, and regeneration energy can be utilized more for validity by [ which 
is the need ] by the way taking out cold energy. According to this invention, since what is necessary is 
just to newly add a part for a stores dept. to generating of heat and cold energy, and a distribution 
system, more effective energy regeneration is attained by the increase of slight cost. 
[0012] In addition, since what is necessary is just to form a small tank in the middle of the distribution 
system of heat and cold energy by the approach by this invention as a distribution means of heat and 
cold energy when water is used, it is dramatically desirable. 

[0013] Also in a hybrid car equipped with an internal combustion engine, a motor, and a dc-battery, the 
principle of this invention, an operation, and effectiveness are the same as the case of an above- 
mentioned electric vehicle, and a basic target. However, since the amount of regeneration electrical 
energy effectively recoverable since the capacity of a dc-battery is quite small compared with an electric 
vehicle becomes quite small in a hybrid car, the effectiveness of this invention is large. However, in 
order to use an internal combustion engine together, there are few merits which change the revived 
electrical energy into heat and store it, and, as for the great portion of revived electrical energy, being 
stored as cold energy is desirable. And this stored cold energy is effectively applicable to indoor cooling 
especially in a summer. Moreover, it can use to cooling of an internal combustion engine's cooling water 
effectively (the electrical and electric equipment of the cooling fan of cooling water can be saved). One 
of the descriptions of this invention is the point of having two equipments, heat-and-chilliness-storage 
equipment and an accumulator. 

[0014] Although also making both warm temperature and cold energy store in one accumulator is 
considered, if a heating function is given to a vehicle indoor heat exchange machine at a cooling 
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function and coincidence, since it becomes a complicated device compared with the cooler which plays 
a role only of a simple cooling function, this will become cost high. 

[0015] Since the equipment which stores warm temperature and cold energy is provided according to an 
individual like the example of below-mentioned this invention, ejection of warm temperature and cold 
energy can be performed very simply, can simplify the whole device, and is low cost as a result. 
[0016] Also in the fuel cell powered vehicle which carried the fuel cell, the principle of this invention, 
an operation, and effectiveness are the same as the case of an above-mentioned electric vehicle, and a 
basic target. However, since the amount of regeneration electrical energy effectively recoverable since 
the capacity of a dc-battery is quite small compared with an electric vehicle and a hybrid car becomes 
still smaller in a fuel cell powered vehicle, the effectiveness of this invention is large. However, since 
heat is always generated from the fuel cell, there are few merits which change the revived electrical 
energy into heat and store it, and, as for the great portion of revived electrical energy, being stored as 
cold energy is desirable. And this stored cold energy is effectively applicable to indoor cooling 
especially in a summer. Moreover, it can use to cooling of the cooling water of a fuel cell effectively 
(the electrical and electric equipment of the cooling fan of cooling water can be saved). 
[0017] Moreover, in the fuel cell powered vehicle which carried the fuel cell, it is also effective to store 
the regeneration electrical energy at the time of braking in the forms of not cold energy but hydrogen 
and oxygen. Oxygen can collect the kinetic energy at the time of braking effectively by mixing the air 
supplied to a fuel cell by electrolyzing water with regeneration electrical energy, generating hydrogen 
and oxygen, and sending the hydrogen into the line which supplies the hydrogen which is a fuel. 
[0018] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained. 
[0019] The configuration schematic diagram of the climate control system circumference of the electric 
vehicle which equipped [example 1] drawing 1 with the accumulation device and heat-and-chilliness- 
storage device by this invention is shown. 

[0020] In drawing 1 , the driving force of the electric vehicle concerned is generated by a motor-cum-the 
generator 3, and the driving force is told to a driving wheel 1 . At the time of acceleration of an 
automobile, and stationary transit, the power from a dc-battery 9 is supplied to a motor-cum-the 
generator 3 through a current and the armature-voltage control device 4, and it generates power. At the 
time of braking of an automobile, a motor-cum-the generator 3 works as a generator, the kinetic energy 
of an automobile is transformed into electrical energy, and the power is charged by the dc-battery 
through a current and the armature-voltage control device 4 in power. Under the present circumstances, 
when the current which a motor-cum-the generator 3 generates exceeds the acceptance capacity of a dc- 
battery 9, a cooler 10 is operated with the current for that excess, cold energy is generated or it stores 
that cold energy in heat-and-chilliness-storage equipment 1 1, a heater 13 is operated with the current for 
that excess, heat is generated, and that heat is stored in an accumulator 14. 

[0021] In case the cold energy stored in heat-and-chilliness-storage equipment 1 1 needs indoor cooling, 
it can be used also by radiationnal-cooling **** 7 for cell cooling for being effectively used mainly by 
radiationnal-cooling **** 12 for indoor cooling, and controlling the temperature of a dc-battery. In case 
the heat stored in the accumulator 14 needs indoor heating, it can be used also with the radiator 8 for cell 
heating for being effectively used mainly with the radiator 1 5 for indoor heating, and controlling the 
temperature of a dc-battery. Fans 5 and 6 are attached to radiationnal-cooling **** 7 for cell cooling, 
and the radiator 8 for cell heating at each, and the temperature of a dc-battery 9 is controlled in the 
suitable range by sending cold blast or warm air to a dc-battery 9. 

[0022] The electric vehicle according capacity to this invention was produced as a dc-battery 9 using 
20k Wh and the lead accumulator of 60kW of maximum output. Where indoor cooling is used early in 
August, as a result of performing the real vehicle driving test of the mountains ground 10 times, the 
average of the mileage in one charge was 147km. Where indoor heating is used early in February, as a 
result of performing the real vehicle driving test of the mountains ground 10 times, the average of the 
mileage in one charge was 131km. 

[0023] From the electric vehicle produced in the [example 1 of comparison] example 1, heat-and- 
chilliness-storage equipment 1 1 and an accumulator 14 were removed, and the same driving test as an 
example 1 was performed. Where indoor cooling is used early in August, as a result of performing the 



http : //www4 . ipdl . nc ipi . go j p/ cgi-bin/tran_web_cgi_ejj e 



8/7/06 



JP,2000-059918,A [DETAILED DESCRIPTION] 



Page 4 of 5 



real vehicle driving test of the mountains ground 10 times, the average of the mileage in one charge was 
132km. Where indoor heating is used early in February, as a result of performing the real vehicle driving 
test of the mountains ground 10 times, the average of the mileage in one charge was 1 10km. 
[0024] An example 1 and the example 1 of a comparison show that mileage increases 10 to 15% in the 
electric vehicle by this invention. 

[0025] The configuration schematic diagram of the climate control system circumference of a hybrid car 
equipped with an internal combustion engine, a motor, and a dc-battery which equipped [example 2] 
drawin g 2 with the accumulation device and heat-and-chilliness-storage device by this invention is 
shown. 

[0026] In drawing 2 , the driving force of the hybrid car concerned is generated by an engine 17 and a 
motor-cum-the generator 3, and the driving force is told to a driving wheel 1 through the change gear 16 
which serves as a driving force synthesizer unit. In the hybrid car produced by this example, the engine 
17 and a motor-cum-the generator 3 have been arranged to parallel. An engine 17 maintains fixed an 
output as possible, and a changed part of driving force required for transit controls it to bear by the 
motor. The power from a dc-battery 9 is supplied through a current and the armature-voltage control 
device 4, and power is generated with a motor-cum-the generator 3. At the time of braking of an 
automobile, a motor-cum-the generator 3 works as a generator, the kinetic energy of an automobile is 
transformed into electrical energy, and the power is charged by the dc-battery 9 through a current and 
the armature-voltage control device 4 in power. Under the present circumstances, when the current 
which a motor-cum-the generator 3 generates exceeds the acceptance capacity of a dc-battery 9, a cooler 
10 is operated with the current for that excess, cold energy is generated, and that cold energy is stored in 
heat-and-chilliness-storage equipment 1 1 . 

[0027] In case the cold energy stored in heat-and-chilliness-storage equipment 1 1 needs indoor cooling, 
it can be used also by radiationnal-cooling **** 7 for cell cooling for being effectively used mainly by 
radiationnal -cooling **** 12 for indoor cooling, and controlling the temperature of a dc-battery. 
Moreover, when you do not need indoor cooling, it can use it in order to cool the cooling water for 
cooling an engine for the cold energy stored in heat-and-chilliness-storage equipment 1 1 . In the usual 
hybrid car, engine cooling water arranges heat-and-chilliness-storage equipment 1 1 in the middle of this 
cooling water system by this invention, although cooled by a radiator 19 and the fan 18. 
[0028] The electric vehicle according capacity to this invention was produced as a dc-battery 9 using 
3kWh and the lead accumulator of 30kW of maximum output. Where indoor cooling is used early in 
August, having used the loading gasoline as 101., as a result of performing the real vehicle driving test of 
the mountains ground 10 times, one average of mileage was 203km. Where indoor heating is used early 
in February, as a result of performing the real vehicle driving test of the mountains ground 10 times, one 
average of mileage was 205km. 

[0029] From the electric vehicle produced in the [example 2 of comparison] example 2, heat-and- 
chilliness-storage equipment 1 1 was removed, and the same driving test as an example 2 was performed. 
Where indoor cooling is used early in August, having used the loading gasoline as 101., as a result of 
performing the real vehicle driving test of the mountains ground 10 times, one average of mileage was 
170km. Where indoor heating is used early in February, as a result of performing the real vehicle driving 
test of the mountains ground 10 times, one average of mileage was 197km. An example 2 and the 
example 2 of a comparison show that mileage increases 4 to 19% in the electric vehicle by this 
invention. 

[0030] (Example 1 of reference) The system configuration schematic diagram of the fuel cell powered 
vehicle which carried the fuel cell which equipped drawing 3 with the oxygen storage tank and hydrogen 
storage tank by the example of reference of this invention is shown. 

[003 1] In drawing 3 , the driving force of the fuel cell powered vehicle concerned is generated by a 
motor-cum-the generator 3, and the driving force is told to a driving wheel 1 through a change gear 16. 
It generates electricity with a polymer electrolyte fuel cell (PEFC) 21, power is supplied to a motor- 
cum-the generator 3 through a current and the armature-voltage control device 4, and power is 
generated. Moreover, the power generated in PEFC21 also carries out charge to the dc-battery 9 through 
the current and the armature- voltage control device 4. Since capacity of a dc-battery was set to 200 Whs, 
in this example of reference although [ all the power supplied to a motor ] meals are provided with the 



http :// www4 . ipdl . nc ipi . go .j p/cgi -bin/tran_web_cgi_ej j e 



8/7/06 



JP,2000-059918,A [DETAILED DESCRIPTION] 



Page 5 of 5 



power generated by PEFC21, it is enlarging capacity of a dc-battery and considering as a hybrid system 
is also possible. In this example of reference, work of extent which uses a dc-battery as a power source 
at the time of start up fundamentally, in addition is assisted in the case of short-time acceleration is taken 
charge of. 

[0032] PEFC21 generates electricity from the hydrogen bomb 23 by supplying hydrogen and the air 
adopted from the outside of air-suction-system air 22 empty vehicle. A part of air which went into 
PEFC21 from the air inhalator 22 is discharged outside a vehicle, after oxygen is used for a generation 
of electrical energy and passes a lot of moisture along reception and a steam separator 25 from PEFC. 
The water separated by the steam separator 25 is turned to a cooling water system, and is stored in a 
cooling water tank 26. It is used in this example of reference, filling up a hydrogen bomb with pure 
hydrogen. After the hydrogen gas which came out of the hydrogen bomb 23 is used for a generation of 
electrical energy in part by PEFC21, it is pressurized by the compressor and is again returned to a 
hydrogen supply line. Since heat will occur if it generates electricity by PEFC21, PEFC21 must be 
cooled so that it may become proper temperature with cooling water. After the cooling water pressurized 
with the pump 27 cools PEFC21, when required, it is cooled by a radiator 19 and the fan 18. 
[0033] When braking hangs a fuel cell powered vehicle, a motor-cum-the generator 3 is operated as a 
generator, power is generated, and this power is supplied to the water electrolyzer 3 1 connected with the 
cooling water system. In this water electrolyzer 30, water is electrolyzed and oxygen and hydrogen are 
generated. This oxygen is stored in the oxygen storage tank 31, and is supplied to an air line if needed. 
Since the output of PEFC21 turns into high power so that the oxygen density in air is high, it is more 
desirable when oxygen is supplied at the time of acceleration of a fuel cell powered vehicle. Moreover, 
the hydrogen generated by the water electrolyzer 30 is stored in the hydrogen storage tank 32, and is 
supplied to a hydrogen line if needed. 

[0034] Where indoor cooling is used early in August, having used loading hydrogen as 2500 mols 
having used the maximum output of PEFC21 as 50kW, as a result of performing the real vehicle driving 
test of the mountains ground 10 times, one average of mileage was 142km. Where indoor heating is used 
early in February, as a result of performing the real vehicle driving test of the mountains ground 10 
times, one average of mileage was 137km. 

(Example 2 of reference) From the fuel cell powered vehicle produced in the example 1 of reference, the 
water electrolyzer 30, the oxygen storage tank 31, and the hydrogen storage tank 32 were removed, and 
the same driving test as an example 3 was performed. Where indoor cooling is used early in August, 
having used loading hydrogen as 2500 mols, as a result of performing the real vehicle driving test of the 
mountains ground 10 times, one average of mileage was 1 13km. Where indoor heating is used early in 
February, as a result of performing the real vehicle driving test of the mountains ground 10 times, one 
average of mileage was 107km. 

[0035] It turns out that mileage increases the example 1 of reference 26 to 28% with a fuel cell powered 

vehicle as compared with the example 2 of reference. 

[0036] 

[Effect of the Invention] According to this invention, the electric vehicle where efficient mileage is long, 
a hybrid car, and ********** ca n be obtained. 



[Translation done.] 
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